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&±{^ mt^mfc&i o o ij.m£x±<Dmm~?&-M:& 

Srffift fc S aft* 0 
[S!#S 2 ] B5ia*BpW[yjfl^± 0 . 5 /i m£JLT"C 

-7- 0 10 
3 ] jWESf fc*^»flc£«te n ?S^F#B«3^s K 
* tbT V ^5 r t S:«f» £ 1" 5 ft *1S 1XI12 MIB* 

[f»**B4] «r|En^#fittttS i % Ge, Sn, S 
IIS^iI 5 ] fl&fB*{b»¥W#KKtt\ 2 MifiA&fi: 
r 0 20 

[fS*ii6] iMriB*fb*¥*fraHKf;J\ 2»^ H B H ^^ 

^ t 1 7^^ 5 KIBilft^Sfb*^***. 

7^ 

[f»jRxi7] ttriasfbtt^fr*^*, 38**^ § 

z. £ Sr»«it5M*« 1 T^M 6 lc12*&<£>ftfb«l 

[ft sftJj 8 ] fiMESft* ^ SLED ^T-T- *» o X „ K 
LED^iJiItfeS plG a NjfiCN i t Au £ 30 
fr^t*IE*KS:W:W\ SKItEWcteWi S i tAui 

con^G a Njf, -tcoiMSI*^ 7 y Kits r&ttJi, 
^</)±{-pM/1g#H^^:y KJf, Mg F/ropiGa 

Aui!3ft5pt|^h7>f^i:tU Ti^Al 
J; 19 feS n«te*SS<73K®w 8 0 %«Ji0OBafl(l^*-t" 

-7- 0 

[ W*« 1 1 ] ifulE L D »-7-rJ:, £«_h{c/< 5^77 

Kit, p fj^ 7 ^ Kg, pfflj = >^^ hmoymxm&z 

fcX^&Zt Sr#« £ i- 5 ft 1 0 £fBtt<Z>SWb«)¥ 
«f*f^-7-o 50 
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[0 0 0 1 ] 

[**JL<D*Uffl#»] *«Wttaft»**flc (I n x A 
l,Ga,.,.,N, O^X, 0^Y, X+Y^l) £19*52 
tS^S45t*ffi i: > K{b*¥*»tt*ft«:ffl v VcM^V 
— K (LED) % u— y*^^-— K (LD) ^W3B3t* 

[0002] 

[ ft* ^ ft « i - itt ^ * mm± s * 5 ig s 

[ 0 0 0 3 ] — aft«l**#:i:»^SE^i-S G a N 
A* ^ «A S: 8tt* tt > ^ ft W«» H (- *3 ^ T 

[ 0 0 0 4] G a Nm^ir-Ui-^mnt LT, ffil^tf 
#H¥ 7-202265 7- 1 6 5 4 9 

-it ^ ^fcf^, /^y7r 11 zmm^-r 5a*^is« s n 

ZnO/<y77i C0»S*tt(iS < > ^^771 ^-t 
[ 0 0 0 5] 

(-ft5 0 «ot*^W|^H^^5(t *"fj** 
[ 0 0 0 6 ] 

a{fc»¥*fls:^J**iaft J: *5 iSi&T* 0 . 3 mBT©« 
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J?£rW1"3 I n s G a j - x N (OSX^O. 3) i U 
<C5/<!/7TJi*:***-li:fca, *{b*¥**S: 1 0 0 

t«:W»ttSo Ifi^LTH, ^r^T (A120 
3) ^b<^^t°^/V (M g A 1 2 Oj ) *rfl?^5£itfS 

ttSrK— ^Lfcv^ (y>K— 7°) GaNK f Klin 
M^FMft^r lxi 0 ll, /cm J ^T^iBffl'e-g-ipG a N^r 
J#* £ ^ 5 n t fc H* \, Kffi^ff £ (-1 1 mm£A 
±(Ofc©S:ttffli-SiK*is*>!9, 1 mm J; *9 fcJJ^i, 10 
IS* f ffiM£>fc o r ff IBS <Ofif b*¥*ft* 

[0 0 0 7] *»WT^-±Sffci»*»flsKffi^fife*fe^^^ 

-f (hvpe) 

■f-5 B HVPE^>ft #y£.A, T/v^r>^ ^> 

tSrKJSS-tt-r, 3^*^^*. *ft«i, 3 2Mb* 
p >"fb* 3r#T , ^ p >f b#J ^7^^ 

ffSr.W-si'SfeT'fcs^ ittfb^y ^tr^-xt 20 

5 C Sfcift4MOVPEffi-ea**t5Ci:t)'e*5 
JjK HVPE?m*LTMFI^It?)o 

[0008] *»K^S*^3Rfefi, ^b^¥^f£JI£r 
45/^7ritMSii:5^i: £ W » £ tS □ 

[ 0 0 0 9 ] *»H£>KtR<08H£Ji, JBfc&^ftfcSfbW 
CO^dCB (Full Width at Half Maximum UT, 30 

Site ic ^ ^ — & 7t ^1- v ^ ffl fa fe a o 

[ooio] *3SW^Sfb*^*fl£*^^»it*&tt, 
SE^*¥^*tSfe5WWJ:*9*SS«^Jb^ s tig 40 
£^S£{b»##flE<ai«eaft J: v ) ilT 0 . 8 

Mm^T^fllf^ft^) I n. Ga, - x N (0^X^ 

o. 3) J^fca^^rJlSr/fcKS^ *<D±\z.mik 
m^mVf* loo^ mJ^Ji^Kff-ejaftS^SftS l <ox 

Sfb****aiS4r^jS!i-5* 2 cDXSi , * 2 coxg 
as^IM]iaS^±i ^m^Tf-ftaS^fb*^* 
ftK«arW*-r5» 3 wilt % S& 3 coxS«, »b«l 
^«fls:»tE coffigffi K *f K ^<b « £ j** S it 3 
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[00 11] f 1 «©XSf*S{tW¥*frSrHV 

p e «fe-cfife* $ mia» 4 ^xe»i»b«i¥a»fr 

»&JRiMlfiS*ffi (MOVPE) -efiKSS^rSCiSrW 
«t -T So MOVPEfti:(i3 BOTili<o*«&K4b'frtt 

J: 9 t ^^^itTii|b#J^f*:Sr#S*r«fe^ 

[0 0 12] iWi^fejS^ffil^LEDi^ 
Sr^TU RLED*^fift±«JCC>pSLG a NJK-CN i t 
Aui *r^tfjE«ai, g«5M"Jt-W£ SitAuij 
*Sft«lfiS:R*tfcC t £-W«t-rs»bte¥*flK* 
-r 0 B(flELED*^«, SteJ^^S i K^nlGa 
Nil, -^(D±\Z.S i K-^WnlAlo . 2 Ga. . 8 
N)l £Jls K^/^G a Ng/J^/*o)@1#-P^ 7 s/ K 

— 7° £73 p ^ A 1 0 . a G a (1 . k N t M g K-^CO p M 

a N<BJKT-JB/a£ft5 r. fc ^#®t 1"5 ft Jitil l ^|2« 

oafb»¥»#*^o 

[0013] mk^mm^j&zm^^LDm^* 
[cn i tAui8 4$p tiffin h 7>r ^bt(-^r t 

8f^*i-S r t SrWIRfci-SS^b*^*^*^ SrlfSL 

7 3/ ^ l»Jt« , n flj 2=7 y VM , n (Ptt^V Kil , ffitt 

ffiij ^ > ^ ^ h Jl wlBTfflSfiR SntV^ri: Sr#lt £ i" 5 
»*S3 ^Ettisoafbtt^ft:*^., HulE^{b»^»# 

[0014] 

[ * SJH co ^ Jt co^fig ] ^ £ f bfe # Wfr w ®m 

*fttc43^-c, D fesaiffi^±^»b#J¥» 

flcSrdtfi^iirS^^, K7^ K*fflJ«*ffi (HVP 
E) , ^rat^jR»ffirftSfe (MOVPE) , ^Sl^ffi 

fiKfiffi (MBE) #W^ffij?fefi|fe^fcS^, lOOym 
Kl±WB)l»-CJ*K * t-fi. L < liHV P E fe^- 
JflV>5 0 MOVPE, MBEjfeSrfflt^Ttftt^S, 10 
0 At mJa_bc»aii:t?fiS;S 1 0 fl$MRiicofia# 

IW SrSi" 5 fc * , XH6^ fc * 5 Sf* L < 1/ \ 
[0 0 15] S{b#i¥Wft:XfficC)«!3fi*"ife^d3^TaS 
& r t 1 mmW±^ftaiKffi09 Ji^S-fbW^*** 

ji* ^-yrs n t -cfcSo a-fbte^frfiiiW 800 °cj^ 

X, 8f*L< ttl 0 0 0*C£JL±co«a.*-e^*StLS o r 
©I 5 fei«ia^ffifb4*^»ft:S:Jl8;fiSitS t , ^ftf {c 
SiSS/j^otL$3 0 SotSiSS^K;: l 0 0 
u m«±(n*Kr^fbft¥*"i*SrJ**S-frS t , iSft* 
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S*IJlmmK±, &*L<(il. 2mmHJ:, £ b td 
£J-£b<tel. 5mm^±(DSfi^ffll^o iiPSfcbT 

Bfe*-f-So^«^IWSrB-t-s 0 SSaxi^ -fry r 4 

T N ^ fc°-t^K ZnO, G a A s , Si, GaP, Si 

# S ft: ttff < £ £ r fc fl^S* LV^ 0 L<fil 

5 0m m£Lk, £ tc£f* L < fc£ 2 0 0 /i mJW_b^B»»: 
■CjaSS^-So ±BBf£o^X«:5 0 0 /i m£JlT^ s a* L 
t>\ 5 0 0 /j m«Jz"t?J**£i*:5 fcKfktt^Wffc'F l-ff 
^7y^ **A £ ^1" < fco TS^itt^l < * £ 

[0 0 16] £ibi^ S«XtR<w±tcSfc*¥*fr»* 20 

6 fc i»fttt©ftv ^fctt¥«i*asjftftt?# 3 C /<y77 

Jlfc bTliflJxJiG aN, AlGaN, A1N, I n G 
aN*Sra.*S-i5^, StKttGaN, A 1 *1JSRY 
fl*0. 5KT^A 1 Y Ga,. T N % ft I n«X/p"0. 
3 I n x G a i - x N ^«;^:/j^L^ D 

-it\ fisix.fi 2 0 0°C— 9 o o^^ffiKTf^y ^rJlSrjSi 

S^-fr^C^^^ 30 

[0017] *«KtE<z)±^ftS-ti-5mt:*^*ff 

fi, y > K — /OG a N, ^b< linMft?: 1X1 

l X i 0' 9 /cm 3 ^ili^^fflMK ft 

U HVPESoi 5*SJS*»t^3?^7^SrfflV^-5 
}jft-Cf±, ^^frh<D7Fi*t$) fc Lt S i, 0#£>nia>F 
M V" # ffi At" 5 o L/j^L/^ AS b , ^*E4*J ^ A Sr % -5 40 
*ftt'J>&< n fc J: S) igfitt^A 

1/ ^iftfe^^»:Sfi^^!K'# 3 0 — :^7. MO VPES 
Srffl^TEia»*- K—:/t" 5^*6*0 fc b-Cte*4»OT 

Gy&tfSi, Ge* Sn, Si^f{ffjH^ 0 
[0 0 18] Mfbfe¥Sf*CDXSD y^-^^yj 

— ^co^iiefi^s 5 £ b ichs b < 3 #£Art<a 

S^«¥*fls»*4r«;*S-li:5 - fc J; 9 , 
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[0 0 19] *3SWcofi«co»5g*ft-C»i, Sfc*** 
:i fc^Mt: bv\> flOSlcte^V ir^e v K, S ic*oft 

[0020] *»woa{kft#*#*^o«3ft* 
[0021] me ^mm&m^&M&jjfe&m 1 

StCjo^T, *«KS<7?_b^ait;ei#*ft:«r 1 0 0 M m 
J!UJifi8;*$^:5^fi, HVPE, MOVPE. MBE-? 
^SfcSA^ jfSKfiHVPE, MOVPESrfflV\ ft 
t ST- * b < H V P E ft T* AK* ^ ^ 5 « H V P E ft T? fe 

X *T- % i^Mir & \z a , hvpeMI^T^A^ 

ItSiKliMOVPES^l^c MOVPE 
«»b*¥#ff^K*S:M«ib J ^i-<, $ ^(-. A 1 G 

C\ HVPE^Jt^t^ v^/^/^A^ < t?#6 fl 
S bl-HVPE^tilA 1 Wttt^HVPEgliCg 
ffl*ixS^^^7^^iKb<S/£-t"Sfca6. Al ^^tr 

«>s K l coigcoift^^SlSfiA l ^(5^ 
a N J; A * 5 SrffeHI- 5ri^tfcS*U\ 
[ 0 0 2 2] ^bic. ^0J^M^fttc4b*^T, »^ 
b < fi^btt^*#:coja;ftffiS:, ^{[l#J^*fr t Hft 5 
WW *5*«25S«bX^fcft{ti«*»**tRfiOWf» 

^rl liffil- ioTfKL, ^y7rlS: b fc m 

— ■7<D¥WMl± 5 4>«T, ^ & t^ff * b < 3 5->^Tt 
fc5 ^ fc d^a^ Sfb*^»fls:oilS*tfe«:J¥ffli-rs 

K Stj** * i±-fcF* « fc Ay «tf ft* o T v > ^ 0 l b * ^ 
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[0 0 2 3] 

[HftflJl] (HVPE) 

^7lS^Sf|) Q ft:jb\ E)S#»rt£>G a ^ 10 
L fcffiB (i^n^y^ eW&tf ^ fx tt h n , ^ p 

[0 0 2 4] AP^7,f i^H^t^^^I 
II C 1 ^7s^^7?:?|Af § Q wCORlG a * ^yKD 
h Ii9 0 0 °C\cMm U r -f 7ISW 5 10 

TrfXt^Wlfcl,, t7r-l'7Sfi±lCGaNJ;!!)ft 20 

[ 0 0 2 5 ] ✓< y 7 r *7 T "f 7««fl|©fi 

S£r 1 0 5 0 D Ct£_b#£-ti\ jStftifiaEO. 5 ju m/#"C 
1 0R#IHJ5Jt*S: : fTl'\ f^ 3 0 0 /imGDG a NSrfiRftS 

[0 0 2 6]*«8, ^3^lES*a*&J&*? ttj 

U ^CGaN^x^ £ G a N ^4M¥JdE«±^JPJE 
Lfc*BB*»*t?, 1 1 0 0°CT'5^7^ y 
£ 0 cco£5ic s GaN£05MSPJEEJl±^*pjEUfca*# 30 
l^T'T^U 19 G a NCO^H^ 

ft < ft o T A < ft 6 fit ft J- fc 5 o 

[ 0 0 2 7] 7--'J^/i, *=-^*ffl«3£»;L» 

^7 7t;°y^l, f7r ^ ITSR^ 7 7 Jl Srl&^-T 
3 0 Sci^T, ^ ^MlM^Vf ^c-y Ft HSJ^rll^T 

zjfij i/y^Lt, 2 9 5 // m^G a N*«Sr#£ 0 

[0 0 2 8 ] £LbG0 J; 5 ^LtftfcntSfbft^iftl 

btiT v v§ r. i dsww u/c D ft& r. <d g a n mma$.^F 

Wfok LTS i/p5X 1 0 11 /cm" J^T> O/p1X10 
1 8 /cm' £AT$4 M^5:i:^s IMS \z J: 19 L 

ALfctro^MSftSa-tSo 

[0 0 2 9 ] im&M 2 ] (MOV P E) 
^m^4 - 1 6 4 8 9 5 35 2l(^tMOV P 

E3£ltS:fflV\ #S 1 . 0mm, 2-^>f r|)©t77-f 50 
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T (CI) SK*, rwfi«coSJSSSrt«--fe y h U 

tR^j&SSrl 0 5 0 D C^X_h#^ii-, S«fiD^ 

[ 0 0 3 0] flt^T, fM^r 5 1 0 < C*T?TH\ =*-Y U 
T^tczkP^ WJ7|:7y't-7^TMG (b9> 

^ril^2 0 ojtistf* V p--A^fliJ¥T^-S^-^:5 0 
[ 0 0 3 1 ] «cfc:, 1 0 5 0°C^-e±#^it, JS 

H-^iCTMG, 7>^7^1/\ 15ic-fi3l!^0. 1 u 
m/^-C\ 2 4 fipPfljS* Btff 1 4 4 m mCO / > K 

-^ 3 G a Nil^riS^:^-y:6 0 

[ 0 0 3 2 ]j5£«£. »>^-/NS:S/S*»3&»feJ&»9tti 
H160II1 tHfil-LT, GaN^-^^GaN^ 

»«£Jl_hlc:*PBELfc*Ba*»fp-c?, 1 1 0 ot-c?5»B 
r^-y t77^f7l»j^7>7 t a >^, 

7K]J ^> y /lT, ff 14 0m mOG a NlfiSr#5„ 

C^, ± 0. 5 /xmfiilrt-efcofco S fet^WSSoS^feX 
p y > ^ '^7 - ^riij 5 t & J; ^ 2 # X 

«9 , iteffitt^Sv^G a NKS^Wb^t n k 

[ 0 0 3 3 ] I ] ^*$J l t^l^^T. f^90 

0 {i rncn+yy r ^ Tmkitm\<^-&m±, WatG a 
Ga NSs^feMtt^fg^ jz^?o -c v n 5 ^ k tm m 

Lfz B £ MCI, 8 0 0 m m^tOHcfllfttl-SS^Wn 

[0 0 3 4] ft^, ^T«»Mfi*f^«i^(-o^ 

3 ] *l(SfiflJ 1 VfchtllZ G a NXKSrfl*M¥ 4 
- 1 6 4 8 9 !2ltetMOVPE8f^ 
fflv\ ^^Sat^Rl^SSrt^irs' 1 0 5 0°C(c 

S i Sr 1 X 1 0'Vcm J K-^LfcnlGaNit 
5 m m <7)fl»¥-Cj** ^ "ti- 5 o ft*3 , n iGaN CO^c^ffi 

[ 0 0 3 5 ] r^^-. nlG a N^_h(C, SitlXlO 
18 /cm 3 K-/lfcnlA lo. 2 G a„.. N J: 5 ft^>B" 1 

/ >- K— G a N J: I? ft 5m 2 CO/1 ^20 ^ V h 

[ 0 0 3 6 ] R(C 8 0 0 °C'C\ I n 0 . G a 0 . a N J; "9 ft 
5)]Ii¥3 0^-V^^ hP-A(0*— *^-#F*5tJ: 9 ft 

[ 0 0 3 7] rSttJS«_h^M gi'lX10 : ° /cm 
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3 K — y"L,fz. P Ma i,. s Ga,.,Nj;D45»iiol«: 
2 0^->^x h p — A^BJJ¥"CfiS;**^ ttl^TMg * 
1X1 0 ,9 /cm a K-7"UplGaNj:^^l2(D 

o . 4 v m^fitS^ J: 945p «^ 7 y KJi 

friSf-f- CO ffl *S«HW t- [R3 ±1- 5 „ &*3«»^« n U 

SS^5ii^-e#5 0 10 

[0 0 3 8 ] ~ (73 p fl]* 7 5> Kil 5 COJbMM g & 1 

X 1 0 3B /cm a I— a Nil* 0 . 5 /i mCO 

[ 0 0 3 9 ] EJfc»T«, ?aK*^«.£-?Trt\ S bid 
tifit^, — />S:K/£*»rt^*3V^-C, 70 0 

[0 0 4 0] 7^!)y^ ^SrKJS^aS^fe 
£BU JftJbJB <£) plG a Njf^N i t Au t Sr^tr 

KfiMMicwi s i fc Au J: 5 20 

SrKttfcft, 3 5 0 fi mfifOf y7°I^IirLEDi 
t Lfc I f 2 0 mAtiol^C 5 2 0 n mCO^ 

fe353te£r^U Vf(i3. 2V N BAli8mWtifeo 

[ 0 0 4 1 ] 2 ] Sffif^ 1 1?» fo^Lfc G a 

tR<OBF*ffi^DDii^ s ± 1 • 5 ju mtf>fc<D£rJB 1^5 fife te* 

mm 3 ^i(arLEDi«itstfc^^ rac 

< I f 2 0mA|C*3V% Vf 3. 2Vtfcof:/j\ fctj 
^^#f*O^,f 0 tt(Cf^ L/t ^ cO'Cfe 5 t 30 

[0042] immm 4 ] m 1 fan**!! 4 ic jc n 
^tti/^ D eat, z.omm^ftKif.mnco^—^mi-' 

[ 0 0 4 3 ] ^HCT 1 -?# b^bfcG a N^ffi 2 1 Sr. # 
M¥ 4 - 1 6 4 8 9 5 m 2 III IC^fMOV P E 

Lfc«, 7jc**jKL3S^b, Ifi^lrl 0 5 o°C^ 

[0 0 4 4] «S^T, ?RflCSr 5 1 0°C£-CTtt\ ^-Y 

£S 2 lJ:tGaNJ:5ft 6^ y77i2 2 Sri(Sj 2 0 0 

HA IN, G a N , A 1 G a N , InGa N^/p 900 
°C^T<^Fn.JgT\ jJIJ¥a-!-^-^^x hD-A-ftltV' 

[ 0 0 4 5] (nWa^^ M23) /^7rl22 
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lOSOtMofcb, TMA^r^T, 
^^tf^tJBvv Sitixi 0 t9 /cm 3 K-^Lfe 
nlGaNJ:l9 ftSni = >^ £ hJl 4 n m»lft^ 

[ 0 0 4 6] (^7 y#V5±m2 4) #c(C % IIS^8 0 
0 D C(aT, gtW^ICTMG, TMI (MJ>^^-T 

l/\ Si^5Xl 0'*/em 3 K-ytt I n 0 . i G a 0 . . 
N J: 7 y^BS-lhJp 2 4*5 0 O^V^-X Fp- 

AC0i»ff"Cfi8:**^Se - ^ 7 y#V5±m 2 4 » I n 
tr-atf nS^Sfk*¥#fr, Sf* L < f"± I n G a N"CJ* 
l^^riia^ Al £$tr £fls*^»fls* * K £ 
y v?ti*xz><D& B&jJb-r s n t # t? £ $ 0 * *3 :^)^7 

y ^ BSihH ft 10 0 ;t h P — Aj^Ji, 0 . 5 a/ m 
KT^K»"ej*ft*-frS-i:A s ff*L-V^ 1 0 0^h>^ 
^ h p— A J: t) tJSv^-MlE^.t 5 (-^ ^ v?pj±k L 
T^fflLic<<, 0. 5 M mi 9 tffV^i:, tefig*^ 
MtSfflf^^fe^c **5, 7 ^^KihH 2 4 

[ 0 0 4 7] (nftij^ 7 ^ KS 2 5) ^it^ 1 0 

5 0 D C(<- LT, ilft^^ CTMA ( h V * 5^X4/ ^ — 
> TMG, NH, > S i H, *iH\ S i * 1 X 1 
0 1 9 /cm 3 K~yi/: n MA l 0 . = Gao.,NJ:^^I 
11^:2 0^->^>s hP — A©Btff"t?fiS:*S^ 

^^2jf^2 O^-V^ h P— AOlIiJ?T^S^-^^ 0 
^LT^l)l + m2ji + mi/l + B2ji+ • - -£^5 

«t ^ ^jett-^«*r«fiB:L^ -^fiii i s* i o o m, 

121^100 S^StcS H L , ^IHi? 0 . 4 y m 

J: '9 ft 5 nftj^ 7 y KB 2 5 C <D J; 5 

BlffjOS 10 0 d-^jfx b p — Aj^T> $ bUlif* 

l< ii7 o^->^ M-^T, sy?f L< l±4 0 

^^^/.x h n— AJ^T^S^M-ffl^^SftSSfb*** 

■c ^ 6 ^ l—^*-^^, n mmtm^m^mm\Rv< P 

St IT f^ffi i" o 11 ^ j^i- § r t *s* m * L v \ 

[0 0 4 8 ] (nfBt^'-f KJ1 26) f^V^T. 1050 
°C-CS i 4:5 X 1 0 ,> /cm 3 K^LfcnlGaNj;!) 
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( 7 ) 

11 

MP ? y KJI i 4 Sriffi»^«te:i-S»-fr, ?©*fr^Ji&t# 

ft, % i oJBXtfm 2 cojf co/>ft < i: fc — ^ n m^Fffi 
#j£ K-yLT^i^L, ^ fey v K^TtfiV\ 
[0 0 4 9] (ffittJl 2 7) JSfi-^^TMG, 

fife*** So att/i 1 6 8 0 OtW^LT, 

Si* Si^SXlO" /cm B V 1-7°L/: I n 0 . s G a 
B.sNct ?) *6#FJiS: 2 5 7j->Jf-x hw-J*<Dmmx* 10 

S i Sr 8 X 1 0 1 8 /cm 3 K— y a Lfc I n 0 . o , 
G a o . a 5 N J: "p steSBMISS: 5 0^-^^ 1>p-a^)1 

*F«}£ (MQW) ^tii2 7MI$« 0 ftttJI 
K-^i"5^>E*'tt*jl«6tRI^ «£ 5 t£#FS. ill 

=t i/ \ n w^i/m & k— ^-t- % t mmmT-r % m 

FJ1J: <9 K=¥-\— y^m^/i^— ;^/h£M^ifJf 
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(54) METHOD OF MANUFACTURING NITRIDE SEMICONDUCTOR ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light-emitting element, which uses a nitride 
semiconductor substrate consisting of a nitride semiconductor film having a good 
crystallizabiiity and is formed with an electrode on its rear surface, and to provide a 
nitride semiconductor element such as a light-receiving element. 
SOLUTION: A nitride semiconductor substrate is obtained by growing a nitride 
semiconductor film in a film thickness of 100 jam or thicker on a substrate consisting of 
a material different from the nitride semiconductor film, and by removing the obtained 
substrate from the nitride semiconductor film. The surface of the semiconductor 
substrate is grown into a surface polished until the difference between the recesses 
and projections of the surface of the semiconductor substrate is reduced to ±1 u,m or 
smaller. The irregularity of the surface is prefered to be ±0.5 (im or smaller. The 
semiconductor substrate is doped with n-type impurities. 




